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mental processes including mesoderm formation, anteroposter-
ior (AP) and left–right positional information, and segmenta-
tion. How Wnt3a functions to coordinate the spatial and
temporal activation of these developmental genetic programs
is not well-understood. We have used microarrays and
conditional genetic approaches to define the precise role of
Wnt3a and bcatenin in mesoderm formation and segmentation.
Using the T promoter to drive Cre expression in the primitive
streak, we have created bcatenin loss and gain of function
conditions in trunk mesoderm. We show that segmentation can
occur in either condition however the positioning of the
abnormal somites along the AP axis is determined by the level
of Wnt/bcatenin signaling. Wnt3a signals via bcatenin to
activate a network of transcription factor target genes in the
primitive streak that specify presomitic mesoderm (psm) fates
and regulate the expression of segment boundary determination
genes in the anterior psm. Thus Wnt3a/bcatenin signals define a
psm fate that is permissive for the cycling clock but not for
segment boundary formation, thereby positioning the segment
boundary at a distance from the Wnt3a source. Although
previous studies in fish and mice suggest that segmentation in
the anterior and posterior trunk are under different genetic
control, our data argue that a single Wnt/bcatenin-dependent
process controls segmentation along the entire length of the
vertebrate embryo.
doi:10.1016/j.ydbio.2007.03.047
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An array of different signals regulates activation of NFκB/rel
family members in vertebrates and invertebrates. In Drosophila,
a nuclear gradient of the NFκB/c-rel protein dorsal subdivides
the dorsal–ventral (DV) axis of the embryo in a threshold-
dependent manner. High to intermediate levels of nuclear dorsal
specify ventral and lateral territories respectively, while the
absence of dorsal in dorsal domains leads to formation of dorsal
ectoderm and amnioserosa. The central process that induces
formation of the dorsal gradient is ventral activation of the Toll
receptor pathway, which induces proteasomal degradation of
the IκB homologue Cactus. Contrarily, a dorsal to ventral
activity gradient of the BMP protein encoded by maternal de-
capentaplegic (dpp) inhibits Cactus degradation independent of
Toll. Here we show that the Calcium-dependent protease
Calpain A degrades Cactus as part of the Toll-independent
pathway, impacting on the dorsal gradient and embryonic DV
patterning. Epistatic analysis places calpainA under the control
of Dpp signaling. Furthermore, calpainA, casein kinaseáII and
calcineurinB2 seem to be part of a regulatory cassette that
directs Cactus degradation, while other Ca2+-dependent loci
such as Calmodulin alter DV patterning through an interaction
with dorsal. These results provide a critical link between the
Dpp pathway, calcium signaling and activation of NFκB/rel
factors.
doi:10.1016/j.ydbio.2007.03.048
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Vertebrate limb development is amenable to genetic and
embryological manipulation and has long been used as a model
system to understand mechanisms of pattern formation. In order
to construct a functional limb, the three cardinal axes, anterior–
posterior, proximal–distal, and dorsal–ventral must be correctly
specified and during subsequent development patterning
mechanisms must be integrated along all three axes. We have
been studying the central role of the lmx1b transcription factor
in this process. LMX1B is a LIM-homeodomain protein that is
both necessary and sufficient to modify a default ventral pattern
resulting in dorsal-specific limb pattern. Using techniques of
conditional gene targeting and genetic fate mapping we show
that as part of its function in dorsal–ventral limb patterning,
lmx1b controls cell adhesive properties of dorsal limb bud cells
and acts both cell-autonomously and non-cell-autonomously in
different limb bud tissues to execute the dorsal program of
development. These studies extend previous conventional loss
of function approaches to demonstrate that lmx1b functions a
selector gene in dorsal–ventral limb patterning.
doi:10.1016/j.ydbio.2007.03.049
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Hox genes are known to play a critical role in establishing
distinct morphological identities along the anterior–posterior
(A–P) axis of the developing embryo. In mammals, there are 39
Hox genes grouped in four clusters. Within each cluster, the
order of the genes reflects the sequence of activation in time and
the arrangement of their spatial expression pattern along the A–
P axis. As a result, a differential distribution of Hox products
along the body axis is established that eventually generates
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